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1
MEDICAL MONITORING/CONSUMABLES
TRACKING DEVICE

This application claims the priority of application Ser. No.
60/487,471, entitled Medical Monitoring/Consumables
Tracking Device, which was filed on Jul. 15, 2003, and is a
continuation of application Ser. No. 10/963,205 (now U.S.
Pat. No. 8,034,294), entitled Medical Monitoring/Consum-
ables Tracking Device, which was filed on Oct. 11, 2004 and
is a continuation of application Ser. No. 10/892,320, entitled
Medical Monitoring/Consumables Tracking Device, which
was filed on Jul. 15, 2004, the disclosures of all of which are
incorporated herein by reference in their entireties.

BACKGROUND OF THE INVENTION

The present invention relates to portable medical monitor-
ing devices, and more particularly, medical devices that use
consumables in connection with testing or determining a
physiological parameter of a subject. This application incor-
porates by reference the entire disclosures of application Ser.
No. 09/975,097 (United States Patent Pub. No. 2003/
0073884), titled MEDICAL MONITORING DEVICE AND
SYSTEM, filed Oct. 11, 2001, application Ser. No. 60/562,
877, titled MEDICAL MONITORING SYSTEM, filed Apr.
16, 2004, and application Ser. No. 60/493, 904, titled PER-
SONAL HEALTH MANAGEMENT DEVICE, METHOD
AND SYSTEM, filed Jul. 7, 2003.

Many diabetics use glucose monitoring devices to assist in
controlling their condition. Glucose monitoring devices typi-
cally use glucose monitoring strips, on which a blood sample
is placed, for testing the subject’s blood glucose level. Self-
monitoring is essential for controlling diabetes and prevent-
ing complications, such as cardiovascular disease, stroke, eye
disease, foot problems that may lead to amputation, etc. The
level of self-monitoring recommended varies between
patients and the type of diabetes, which may be from once a
day for type Il diabetes to three times a day for type I diabetes.
Accordingly, diabetics are periodically provided with test
strips in quantities 30, 90, 120, etc., which are typically cov-
ered by health insurance, Medicare, Medicaid, etc. Many
diabetics, however, do not require as many test strips as pro-
vided and many simply do not follow the recommended level
of self-monitoring, which in both instances results in an
excess and correspondingly inefficient allocation of alloca-
tion of test strips. The inefficiency is compounded over the
estimated millions of diabetics that use glucose monitoring
devices.

SUMMARY OF THE INVENTION

In one aspect of the present invention, a medical monitor-
ing device and method are provided for testing or determining
at least one physiological parameter of a subject using a
consumable, and to track or otherwise monitor use of a con-
sumable, e.g., a consumable used to conduct a test or to be
consumed or otherwise used by a subject, e.g., a subject
associated with or using a medical monitoring device. In one
embodiment, the medical monitoring device is capable of
storing, transmitting and/or displaying data, including glu-
cose level, consumable usage, etc. According to one aspect of
the invention, medical monitoring devices, systems, and
methods are provided for tracking consumables used in con-
nection with medical monitoring devices over a given period
of time and making determinations relating to usage, resup-
ply, record keeping, payment, etc.
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In one embodiment, the medical device includes an elec-
tronic controller, one or more sensors, and an electronic
memory device for at least temporarily storing sensor data
and/or other data. Preferably, the device includes a display. In
one embodiment, the device includes a communication unit
for communication with an external device such as a local or
a remote computet, e.g., wirelessly, wire, or a combination
thereof. Such communication may, e.g., be through a base or
local unit which, e.g., services one or more associated medi-
cal devices, e.g., by relationship, e.g., a family, household,
medical group, etc. relationship, or by location, etc.

In another embodiment, the device includes means for
communicating data over a communication network, by wire
or wirelessly, to a remote computer or database which, e.g.,
stores, processes, etc. the data for access and/oruse by various
parties such as the subject, the subject’s care provider(s),
insurance companies, suppliers, etc., and other parties, or to
such authorized parties. An information provider or other
party may provide or otherwise operate the remote computer
or database and provide access, etc., to stored information to
such parties according to any suitable business model.

The communications means may be internal modem, wire-
less transmitter/receiver combination, etc. Alternatively, or in
addition, the medical monitoring device may interface with
suitable communicatively enabled devices for communicat-
ing data to the authorized parties. In addition, the monitoring
device may be adapted to compute strip usage, provide strip
usage to a remote computer, and receive strip usage data
stored in or computed by a remote computer.

In another aspect, a method of tracking consumable usage
in connection with a medical monitoring device is provided
that comprises determining at least one physiological param-
eter of a subject, determining consumable usage data associ-
ated with the at least one parameter for at least one subject,
and communicating at least the usage data to a remote com-
puter. Embodiments of the invention may use the data in
connection with, e.g., determining consumable(s) usage,
determining consumable(s) resupply parameters, subject
compliance, insurance company requirements and payments,
record keeping, e.g., on a subject, insurance company, insur-
ance company payment, record keeping on a subject, insur-
ance company, peer group, demographic, etc. basis or other
basis, statistical analysis, etc. Information related to the above
may be communicated to the medical monitoring device or to
authorized parties.

In another embodiment, at least one alert message is com-
municated to either the subject or an authorized party or
parties in connection with consumable usage, e.g., when con-
sumable usage is different from a given value or is not within
a given range, or the rate of consumable usage is different
from a given value or not within a given range. In one embodi-
ment, the alert message alerts that additional supplies of a
consumable, e.g., strips are or will be needed.

In another aspect of the invention, a medical monitoring
device is provided that includes at least one sensor for detect-
ing actual usage of at least one consumable, and an electronic
controller and an electronic memory device or buffer which
provide for storage, at least temporarily, of information pro-
vided by the at least one sensor. In one embodiment, the
medical monitoring device includes at least one sensor for
determining one or more physiological parameters of a sub-
ject and a display device for displaying the physiological
parameter. The sensor may determine the physiological
parameter with the aid of a consumable. The physiological
parameter data may also be stored on the electronic memory.

In one embodiment, the medical monitoring device
includes a blood glucose sensor that produces a signal or
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signals for use in determining blood glucose level using a
consumable and a display device for displaying blood glucose
level. In this instance, the signal(s) produced by the blood
glucose sensor are used to detect, log or register use of the
consumable. The device may include a sensor for monitoring
other physiological parameters, such as pH, Ketone, choles-
terol, triglyceride, electrolyte level, blood oxygen level, heart
rate, and blood pressure.

In one embodiment, the medical monitoring device
includes a communications unit for communicating stored
data, such consumable data, e.g., usage, and physiological
parameter data, over a communication network to a remote
computer. The device may further include a data logger for
tracking a number of consumables used and software and or
logic for tracking consumable usage over time, e.g., to com-
pute a rate of consumable usage based on consumable usage
data.

In another aspect of the invention, a medical monitoring
device is provided that includes at least one sensor, such s a
blood glucose sensor for determining at least one physiologi-
cal parameter of a subject using at least one consumable, an
electronic controller electrically and a memory device which
cooperate to store at least temporarily consumables usage
data related to the at least one’s sensor’s detection of actual
consumable usage and physiological parameter data, and a
display device for displaying at least one of consumable
usage data and physiological parameter data thereon.

In another aspect of the invention, a medical monitoring
system is provided that includes at least one computer com-
municatively connected to at least one monitoring device over
a communication network. The monitoring device is gener-
ally capable of detecting actual usage of at least one consum-
able for a subject and communicating usage data to the remote
computer. In one embodiment, the computer is capable of
processing usage data and determining a future allocation of
consumable for the subject, such as based on usage data,
statistical analysis of the usage data, a previous allocation for
the subject, or a combination thereof. The computer may
reduce the number of consumables allocated to the subject to
reflect consumable usage below at least one of an initial
allocation and a previous allocation. The computer may also
determine whether consumable usage falls outside a value
range and communicate a message to the subject or an autho-
rized party indicating that consumable usage has fallen out-
side of the value range.

In another aspect of the invention, a medical monitoring
system is provided that includes at least one computer com-
municatively connected to at least one monitoring device over
acommunication network. The monitoring device includes at
least one sensor, such as a blood glucose sensor, for deter-
mining one or more physiological parameter of a subject
using at least one consumable and detecting actual usage of
the consumable therewith. In this instance, the monitoring
device is generally capable of communicating usage data
and/or physiological parameter data to the remote computer.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated in the figures of the accompa-
nying drawings which are meant to be exemplary and not
limiting, in which like references are intended to refer to like
or corresponding parts, and in which:

FIG. 1 is a block diagram of a medical monitoring device
according to one embodiment of the invention,

FIG. 2 is a block diagram of a medical monitoring system
according to one embodiment of the invention,
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4

FIG. 3 are flow diagrams of a medical monitoring methods
each according to one embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The term consumables is used herein to generally denote
items used in connection with medical monitoring that have a
limited life or limited number of uses, such as glucose test
strips, that because of which must be replenished periodi-
cally. Consumables can include medicines as long as the
monitoring device can track consumption of the medicine.
Although the present invention may be described by way of
example in relation to glucose monitoring and glucose moni-
toring consumables, it is understood that the present invention
is equally applicable to monitoring many other physiological
parameters and with other types of consumables, such as
lances, needles, thermometer covers, etc., and is thus not
limited thereto.

Referring to FIG. 1, in one aspect of the present invention,
a medical monitoring device 100 is provided, which includes
an electronic controller 102, a display device 108, an elec-
tronic memory 106, and one or more sensors 104 for detecting
consumable usage and/or testing or otherwise determining at
least one physiological parameter of a subject using the con-
sumable. The present invention, beneficially allows an autho-
rized party to determine compliance based on actual usage of
the consumable as opposed to indirect or assumed usage
based on reporting acts from a subject. For example, actual
usage may be assured with a device adapted to determine both
usage and blood glucose from a blood glucose sensor.

Itis understood that the device 100 may detect consumable
usage in a number of ways. For example, with respect to
glucose monitoring, the device 100 may sense that a strip has
been used every time a user attempts to take a glucose reading
with a strip. In this instance, the sensor 104 detects actual strip
usage and sends a signal to the controller 102 indicating that
consumable usage has been detected. Similarly, with respect
to medications, the device 100 may include a receptacle for
the medication and a pill counting mechanism that counts
pills or a mechanism that determines usage based on weight
or any other method for gauging the level of a medication,
e.g., in liquid form, in the receptacle. Actual usage with
respect to medications may be determined based on corrobo-
ration with regard to a subject’s expected reaction to the
medication, such as increased blood pressure, heart rate,
effects of the medication, etc. Similarly, with time-release
medication, actual usage may be determined based on cor-
roboration between the time the medicine was taken or
removed from the bottle and the expected effects of the medi-
cation. Actual usage with medications may also be deter-
mined by including a micro-transmitter in the medicine, e.g.,
a pill, which sends a signal to the medical monitoring device
when the pill comes into contact with digestive fluids indi-
cating actual consumption. The present invention beneficially
allows a user or another interested party to track data with
regard to consumables actually used by the subject for a given
period of time.

The device 100 may further include a data logger or a
counter, or any other means for tracking the number of con-
sumables used, and may include a clock means, which may be
embodied software, hardware, or a combination thereof, for
tracking consumable usage over a period of time. It is under-
stood that the logger or counter may be embodied in elec-
tronic hardware, software, or a combination thereof. In this
respect, in one embodiment, the medical monitoring device
100 is capable of storing and/or displaying consumable usage
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data and/or physiological data, such as glucose level, heart
rate, blood pressure, etc., or a combination thereof. Consum-
able usage data may be stored in a variety of forms, such as in
the form of atable thatincludes a list of date stamps indicating
that a consumable was used and when the consumable was
used, a count or the number of units used from a particular
reference date, the rate that units are used, e.g., units/month,
over any given period of time, etc. The medical monitoring
device 100 may be configured in a variety of shapes and sizes.
In one embodiment, the monitoring device is portable in size
so that the subject may carry around the device with relative
ease.

It is understood that various types of blood glucose sensors
may be incorporated into the present device. In one embodi-
ment, the monitoring device 100 includes a blood glucose
sensor for determining blood glucose level with consum-
ables, such as glucose test strips, pads, cards, etc. Blood
glucose sensors generally produce a signal that is used to
determine the rate that blood is absorbed into respective con-
sumables or test strips, which is translated into a glucose
blood level that may be stored, e.g., in the electronic memory
106 along with the consumable usage data. The medical
device 100 may also include sensors 104 capable of monitor-
ing other physiological parameters other than or in addition to
the subject’s blood glucose, such as pH, Ketone, cholesterol,
triglyceride, electrolyte levels, or blood oxygen level, which
may also be stored along with usage data.

In one embodiment, the device also includes a communi-
cations unit 110 or other means for communicating the stored
data over a communication network, by wire or wirelessly, to
authorized parties, such as the subject’s physician, an insurer,
the pharmacy, etc., or an information provider that stores the
information and provides access to the information for such
parties. A communication network includes a public or pri-
vate switched telephone network, the Internet, private or pub-
lic networks, wireless networks, or any other suitable com-
munication network.

Referring to FIG. 2, the communications unit 110 may be
incorporated into the device 100, such as an internal modem,
wireless transmitter/receiver combination, etc. Alternatively,
or in addition, the medical monitoring device 100 may inter-
face with suitable communicatively enabled devices, such as
personal computers, special purpose computers, two-way
pagers, two-way radios, telephones, cell phones, etc., e.g.,
with a docking station, for communicating data to the respec-
tive authorized party. Communication may also be through a
base or local unit 350 which, e.g., services one or more
associated medical devices 100, e.g., by relationship, e.g., a
family, household, medical group, etc. relationship, or by
location, etc. The base station beneficially allows a plurality
of'devices to interface with a single communicatively enabled
device for communicating data to the remote computer,
which is particularly useful in instances where a plurality of
devices 100 are used in a single location, such as a hospital, a
household, etc., with a limited amount of communicatively
enabled devices. In this instance, the controller 102 generally
controls data communication between the respective compo-
nents of the monitoring device 100, and between the moni-
toring device 100 and at least one remote computer or device
302 connected to the device 100 either directly or over a
communications network 300.

Referring to FIG. 3a, in another aspect, a method of track-
ing consumable usage in connection with a medical monitor-
ing device is provided that includes one or more of the fol-
lowing steps: determining at least one physiological
parameter 303, determining consumable usage data for at
least one subject 305, and communicating at least the usage
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data 307 to aremote computer 302, such as a server computer,
where the information may be stored for use with regard to,
e.g., allocating consumables, compliance determinations,
statistical analysis, etc., determining a usage rate 309, and
communicating an alert to the subject or another authorized
party 313 if at 311 the usage rate falls outside of a predefined
range. Consumable usage data may also be used for ordering
consumables, e.g., when it is determined that the subject may
have a low supply of consumables based on the rate that
consumables are used, and arranging payment for consum-
ables once the consumables have been ordered and/or shipped
to the subject. In this instance, the computer 302 sends an
order to replenish the subject’s supply to a consumables sup-
ply house, such as a pharmacy.

In another aspect, of the invention, a method of tracking
consumable usage in connection with a medical monitoring
device is provided that comprises determining at least one
physiological parameter of a subject 303, determining con-
sumable usage data associated with the at least one parameter
for at least one subject 305, and communicating at least the
usage data to a remote computer or a database 307 which, e.g.,
stores, processes, etc., the data for access and/or use by vari-
ous parties, such as the subject, the subject’s care provider(s),
insurance companies, suppliers, etc., and other parties, such
as the subject’s physician, an insurer, the pharmacy, etc. The
usage data may then be used for determining one or more of
the following supply variables: consumable(s) usage, deter-
mining consumable(s) resupply parameters, subject compli-
ance, insurance company requirements and payments, record
keeping, e.g., on a subject, insurance company, insurance
company payment, record keeping on a subject, insurance
company, peer group, demographic, etc., basis or other basis,
statistical analysis, etc.

The remote computer 302 may further communicate infor-
mation, such as consumable allocation, statistical data
regarding consumables allocation and actual usage, physi-
ological parameters, etc, compliance reminders, etc., to the
portable device 100 or to authorized parties. Communication
may be initiated by a user or automatically, e.g., with pro-
gramming that initiates communication at predetermined
time intervals, such as twice a day, daily, weekly, monthly,
etc.

In one embodiment, a remote computer 302, such as a web
server, processes consumable usage data, such as the number
of glucose strips used, the rate strips were used for a given
period of time or from a reference time, such as the time of'a
previous communication, for analysis with regard to, e.g.,
allocation, compliance, and/or statistical analysis. In some
embodiments, a value range may be associated with the rate
of consumable usage, such as the rate of strip or medication
usage, which may be compared with measured usage to deter-
mine if an automatic message alert should be transmitted. The
particular value range used for generating message alerts may
be ascertained based on a parameter associated with consum-
ables usage for a particular monitored person. For example, a
value range of between 20 to 40 strips per week may be used
as a basis for alerts for a particular user with a strip allocation
ot 120 strips per month, in which instance strip usage of less
than 20 may trigger an alert, e.g., to the subject user or an
authorized party, indicating insufficient usage. Usage of over
40 may similarly trigger an alert indicating over usage based
on the allocated quantities.

In one embodiment, the remote computer 302 uses con-
sumable usage data with or without specific physiological
characteristic to calculate statistical data, such as consumable
usage rate over time intervals, such as daily, weekly, monthly
intervals, etc, for the previous month, previous two months,



US 9,256,910 B2

7

etc, and/or to calculate a variance, standard deviation, least
square, or a distribution, which may also be used to trigger
automatic messaging regarding consumable usage.

In another embodiment, the remote computer 302 deter-
mines a future allocation of consumables for the user based on
the usage data, statistical analysis of the usage data, and/or
based on previous allocations of consumables to the subject.
For example, assuming a type I diabetes subject is allocated
90 glucose test strips for a first month and the device 100
and/or the remote computer 302 determine that the subject
used 50 test strips, the excess 40 test strips from the initial or
previous allocation may be reflected in the subsequent allo-
cation, for instance, to reduce the amount of the allocation for
the next month to 50 test strips. In this example, the subject
should be able to maintain a 90-test strip supply for the
month. Moreover, the overall supply for a given period may
be reduced to reflect repeated usage below the initial or a
previous allocation level. For instance, assuming in addition
to the above example an average usage of 50 test strips per
month, the allocation may be reduced so that the subject
maintains a 50-test strip supply for the month. An appropriate
safety factor may be included in the allocation to limit the risk
of the subject running out of test strips.

In one embodiment, the monitoring device 100 or the
remote computer 302, such as a server, includes automatic
message alert functionality alerting the monitored person
and/or authorized parties when consumable usage is more
than, less than, or equal to or is outside of a given range. The
authorized parties may monitor with a communicatively
enabled devices, such as a pager, telephone, mobile tele-
phone, PC, laptop computer, or PDA. In one embodiment, the
monitoring device 100 is capable of receiving and displaying
messages from the authorized parties. The alerts may be used
for instance to trigger compliance with, to initiate allocation
for replenishing the subject’s supply of consumables, to
inform the subject of a change in allocation, etc. Additionally,
an alert may be provided if it is determined that at least one
physiological parameter is out of range, e.g., high or low
glucose level.

The foregoing descriptions of specific embodiments of the
present invention have been presented for purposes of illus-
tration and description. They are not intended to be exhaus-
tive or to limit the invention to the precise forms disclosed,
and obviously many modifications and variations are possible
in light of'the above teaching. The embodiments were chosen
and described in order to best explain the principles of the
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invention and its practical application. It is intended that the
scope of the invention be defined by the claims appended and
their equivalents.

What is claimed is:

1. A medical monitoring device comprising:

a sensor which is configured to provide physiological
parameter signals which relate to at least one physiologi-
cal parameter of a subject being monitored and a medi-
cation usage determining mechanism which is config-
ured to provide usage signals related to consumption of
at least one consumable to be taken and consumed by the
monitored subject and which consumption the physi-
ological parameter signals provided by the sensor can
indicate; and

an electronic controller and at least one a memory device,
the controller being programmed to provide to the at
least one memory device for storage therein at least
temporarily physiological parameter data relating to the
at least one physiological parameter based on the physi-
ological parameter signals provided by the sensor, and
usage data related to consumption of the at least one
consumable, wherein the usage data is based on (a) the
usage signals provided by the determining mechanism
and (b) the physiological parameter signals provided by
the sensor.

2. The medical monitoring device of claim 1, wherein the

consumable comprises a medication.

3. The medical monitoring device of claim 1, comprising a
display device which is configured to display data stored in
the memory device provided by the at least one controller
related to at least one of the at least one physiological param-
eter and usage data.

4. The medical monitoring device of claim 1, wherein the
sensor is configured to provide physiological parameter sig-
nals related to at least one of: blood pressure, pH, Ketone,
cholesterol, triglyceride, electrolyte level and blood oxygen
level.

5. The medical monitoring device of claim 1, comprising a
communications unit which is configured to communicate
data stored in the at least one memory device for receipt over
a network by at least one computer.

6. The medical monitoring device of claim 1, wherein the
controller is programmed to compute a rate of consumable
usage based at least on usage data stored in the at least one
memory device and time.
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